Proteasome inhibitor MG132 induces thyroid cancer cell apoptosis by modulating the activity of transcription factor FOXO3a.
Proteasome inhibitors are promising antitumor drugs with preferable cytotoxicity in malignant cells and have exhibited clinical efficiency in several hematologic malignancies. P53-dependent apoptosis has been reported to be a major mechanism underlying. However, apoptosis can also be found in cancer cells with mutant-type p53, suggesting the involvement of p53-independent mechanism. Tumor suppressor forkhead Box O3 is another substrate of proteasomal degradation, which also functions partially through inducing apoptosis. The aim of this study was to explore the effect of proteasome inhibition on the expression and activity of forkhead Box O3 in thyroid cancer cells. Using flow cytometry, western blot, immunofluorescence staining and quantitative RT-PCR assays, we assessed proteasome inhibitor MG132-induced apoptosis in thyroid cancer cells and its effect on the expression and activity of forkhead Box O3. The resulted showed that MG132 induced significant apoptosis, and caused the accumulation of p53 protein in both p53 wild-type and mutant-type thyroid cancer cell lines, whereas the proapoptotic targets of p53 were transcriptionally upregulated only in the p53 wild-type cells. Strikingly, upon MG132 administration, the accumulation and nuclear translocation of transcription factor forkhead Box O3 as well as transcriptional upregulation of its proapoptotic target genes were found in thyroid cancer cells regardless of p53 status. Cell apoptosis was enhanced by ectopic overexpression while attenuated by silencing of forkhead Box O3. Altogether, we demonstrated that proteasome inhibitor MG132 induces thyroid cancer cell apoptosis at least partially through modulating forkhead Box O3 activity.